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Calculating Long-Term Inlet Morphology

. Modeling Assumptions
Modeling assumptions

Il. Analytical solution (ebb shoal)

Blind tests
Validation — Ocean City, MD

. Numerical extension of model Bay Center
Ebb & flood shoal, channel, adjacent beach (Willapa Bay, WA)
Generalization of equations
Application to Shinnecock Inlet, NY

IV. Beta Version of Interface
Application of the Reservoir Model



Reservoir Model \
Assumptions e e

1. Mass (volume) is conserved.

2. Identifiable morphological forms and sediment pathways
among them can be identified.

3. Morphologic forms evolve while preserving identity

4. Dynamic equilibrium occurs about an ideal stable equilibrium

5. Change in morphology is smooth (trends & derivatives exist)

6. Rate of material leaving a form is proportional to the product
of its volume and rate of material input to the form



Motivation: Inferred Sediment Pathways
at Ebb-Tidal Shoal

Research & Development

Shinnecock Inlet, Long Island, NY
April 1997




Ebb Shoal

Bypassing Bar

Attachment Bar
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Example Analytical Solution -- unidirectional transport
Growth of Ebb Shoal, Bypassing Bar, Attachment Bar

Research & Development

Ve, = 2 x10° units Q,, = 1.5 x10° units/year
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Example Analytical Solution -- unidirectional transport
Bypassing Rates

Research & Development

Ve, = 2 x10° units Q,, = 1.5 x10° units/year
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Blind Tests — Courtesy of Erica Carr

Modeling of Ebb-Shoal Complex (2 of 8 available)
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Ocean City, Maryland
(opened by hurricane, August 1933)

-l

Bypassing Path




Ocean City Inlet, 1933-1937, 1937-1962
1962-1977/78, 1977/78-1995
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Ocean City Inlet -- Growth of Ebb Shoal
Q;, = 150,000 m3/year; Vg,

=3 x10°m3
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Growth of Ebb Shoal, Bypassing Bar, & Attachment Bar

Q. = 150,000 m3/year;
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Bypassing Rates/Qin

Q,, = 150,000 m3/year;

Bypassing Rates
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I
—— Shoal —
09+ === Bar
...... Attachment / Ebb Slhoal
-
0.8 / g -
0.7 / -~
. ,/
/ -
,(
.
0.6 P
0.5 !
/ G
/p"
0.4 2
P
Bypass / -
0.3 "
Bar , -
/. & Attachment
02 / ,", . Bar
V4
0.1 Vil
0 Z_v"" angn®®®
1920 1940 1960 1980 2000 2020 2040

Year




Long Island Sound

o
C ,
Manhatta Shinnecock S
Moriches  Bay X7
Bay o .
Long lIsland Shinnecock
Inlet
, Moriches
ay
creat south B Inlet
ﬁ
5 By OM
Jones Fire Island
E. Rockaway njet Inlet
Rockaway ;.4

Inlet
Atlantic Ocean

Block Island
Sound

Montauk
Point

Scale

N
0 8 16

Kilometers




Shinnecock Inlet
(Opened by hurricane, September 1938)
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Shinnecock Inlet
Flood Shoal

Shinnecock Inlet
Flood shoal growing --

 constricting channel
* removing sand from beach
» potential borrow source

Flood shoal is part

of an inter-connected
geomorphologic
system

April 1997




Shinnecock Inlet
Conceptualization of sediment pathways

Research & Development
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“Coupling Coefficients” for Shinnecock Inlet
(generalized reservoir model)
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Short-hand notation Example 2
Or = Ore + Orp + Oge D%C’E
D > CE —
’ an~ + anr =1
E - C,D,B,0 (toC prior to October 1990) DC DE
E : CA;; The a’s must be given as data or
’ calculated -- as from a process-based
A —> N,S,B del
N > A,C moae
Example 1 = Opportunity to insert physics

Or = (aRC T dgpp T aRE)QR
A A A
Ore =apeOrs Orp = appOr,and Opp = app O

Ape + Qpp + App = 1



Shinnecock Inlet
(generalized reservoir model)
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Reservoir Model of Volume Change,
Sediment Exchange, and Natural
Bypassing at Inlets

s 1. Reservoir model -- potential engineering use (passed blind tests)

2. Time scale of morphological evolution o = Q;,/Vg, ~ Q/P

3. Time delay in morphology and evolution and bypassing predicted

4. Predicted trends at Ocean City, Maryland agree for ebb-shoal
volume, rate of growth, and time delay

5. Model appears to generalize for all major inlet morphological features;
reasonable results at Shinnecock Inlet, NY

6. Can estimate consequences for bypassing after
ebb shoal mining (best times and stage of shoal evolution to
remove sand; recovery rates; mine shoal, bar, attachment bar?)

7. Coupling coefficients can incorporate micro- and meso-physics, and
reservoir model will still provide bounded answers
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